Invasive fungal infections (IFI) due to species in Aspergillus section Fumigati (ASF), including the Aspergillus viridinutans species complex (AVSC), are increasingly reported in humans and cats. The risk of exposure to these medically important fungi in Australia is unknown. Air and soil was sampled from the domiciles of pet cats diagnosed with these IFI and from a nature reserve in Frankston, Victoria, where Aspergillus viridinutans sensu stricto was discovered in 1954. Of 104 ASF species isolated, 61% were A. fumigatus sensu stricto, 9% were AVSC (A. felis-clade and A. frankstonensis sp. nov.) and 30% were other species (30%). Seven pathogenic ASF species known to cause disease in humans and animals (A. felis-clade, A. fischeri, A. thermomutatus, A. lentulus, A. laciniosus A. fumisynnematus, A. hiratsukae) comprised 25% of isolates overall. AVSC species were only isolated from Frankston soil where they were abundant, suggesting a particular ecological niche. Phylogenetic, morphological and metabolomic analyses of these isolates identified a new species, A. frankstonensis that is phylogenetically distinct from other AVSC species, heterothallic and produces a unique array of extrolites, including the UV spectrum characterized compounds DOLD, RAIMO and CALBO. Shared morphological and physiological characteristics with other AVSC species include slow sporulation, optimal growth at 37˚C, no growth at 50˚C, and viriditoxin production.
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Introduction
Aspergillosis is an opportunistic respiratory or systemic disease affecting a range of mammalian, avian and reptile hosts globally. It is most commonly caused by fungi belonging to Aspergillus section Fumigati (ASF), of which 19 of 63 described species are known to be pathogenic [1, 2] . The saprophytic, ubiquitous fungus Aspergillus fumigatus sensu stricto is the most common cause of aspergillosis overall. However, other species within the section, including members of the Aspergillus viridinutans species complex (AVSC) are increasingly recognized as emerging causes of invasive fungal infections (IFI). Currently, of the 10 accepted species in the AVSC, six are known pathogens including A. udagawae, A. felis, A. wyomingensis, A. pseudoviridinutans, A. parafelis and A. pseudofelis [2] [3] [4] [5] [6] [7] [8] .
Aspergillus felis, A. wyomingensis and A. udagawae cause an invasive form of fungal rhinosinusitis in systemically immunocompetent cats called sino-orbital aspergillosis [2, 4] . Infection is often fatal, with high MICs of azole antifungals recorded in vitro and clinical resistance in vivo [4, 9] . Aspergillus felis has been isolated from clinical samples in humans, cats, dogs and birds, demonstrating a broad range of susceptible hosts [4] . While feline sino-orbital aspergillosis has been reported in diverse geographic regions including Europe, the United States and Japan, the majority of cases are from Australia [4, 10] . Other, less common causes of feline fungal rhinosinusitis include A. fumigatus s. str., A. thermomutatus (syn. N. pseudofischeri), A. fischeri, A. lentulus and A. niger species complex [9] [10] [11] [12] [13] .
Aspergillus felis was first isolated from infected cats in Australia [4] . It has since been isolated from environmental samples from the USA and from other countries with low to no disease incidence, in soil (Czech Republic, India, Zambia) [14] , Caribbean Pine (Sri Lanka) [14] , indoor air (Germany) [4] and on desert rocks in Chile [15] . The environmental prevalence of A. felis and other pathogenic species in section Fumigati in Australia has not been investigated, so environmental risk factors for exposure are unknown.
Here we report the findings of an investigation to determine if ASF species causing IFI in cats could be isolated from the home environments of cats with these infections. We also collected environmental samples from the region where A. viridinutans s. str. was first recovered and discovered a novel species, Aspergillus frankstonensis sp. nov.
Materials and methods

Sampling and isolation
With the permission of private land owners, as per the University of Sydney Human Ethics Approval (project number 2014/980), soil and air samples were collected from yards and gardens where eight cats previously diagnosed with SOA due to A. udagawae (n = 2), A. felis (n = 5) and A. wyomingensis (n = 1) were domiciled (5 in New South Wales (NSW), 2 in Victoria (VIC), 1 in the Australian Capital Territory (ACT). These locations included urban (n = 6), rural (n = 1) and semi-rural (n = 1) properties. Samples were also collected from municipal nature reserves in the coastal town of Frankston in the Mornington Peninsula region, VIC, where A. viridinutans s. str. was originally isolated in soil and rabbit dung [16] . Permission to sample was granted by the Frankston City Council. Field studies did not involve endangered or protected species.
A minimum of two air samples were collected at each site directly onto dichloran rose-bengal agar (DRBC) (Thermo Scientific, Thebarton, Australia) using a Merck Millipore MAS-100 NT 1 air sampler (Merck KGaA, Darmstadt, Germany) at a rate of 100L/minute [17] . Ten soil of fungi from soil was achieved by 10 −1 to 10 −4 serial dilutions with sterile water. The resulting dilutions were transferred to a Whirlpak 1 (Nasco) homogenizer bag, heated at 75˚C for 30 min, and 0.1 mL was inoculated onto DRBC [14, 18] . Additionally, 17 representative samples of different soil types from each location were processed using the same method without heat treatment. Samples of commercial cat litter substrates, including the same brands used by cats in the study (recycled paper pellets, clumping clay, recycled timber pellets and silica crystals), were processed as for soil samples and using direct plating. Stored and unopened commercially available dry cat food samples were also tested in the same manner.
Air samples were incubated in the dark for up to three weeks at 37˚C. Treated soil samples were cultured on DRBC and malt extract agar supplemented with chloramphenicol (MEASC) [19] for up to three weeks at 37˚C. Fungal colonies were sub-cultured onto malt extract agar (MEA) (Thermo Scientific Oxoid Microbiology Products, Thebarton, Australia; Landsmeer, Netherlands) [19] for further analysis.
Identification of environmental isolates
For environmental isolates with gross macro-and microscopic morphological features consistent with Aspergillus spp. (excluding Aspergillus section Nigri species), amplification and sequencing of the ITS region and partial β-tubulin (BenA) gene was performed for species identification as previously described [20, 21] . A BLAST [22] search on GenBank was performed with the newly generated sequences, which were also aligned with Aspergillus references sequences (Samson et al. 2014 ) using MEGA version 6 software [23] . Phylogenetic analysis was performed using the maximum likelihood discrete method (tree searching method of 1000 replicate trees) and bootstrapping to determine the statistical support of the nodes.
Phylogenetic analysis of AVSC isolates. Nine environmental isolates identified in the AVSC were further examined based on molecular studies and phylogenetic analysis results of less than 100% match for A. felis (n = 7) and A. viridinutans (n = 2) ITS and BenA sequences. Additional molecular analysis was performed by sequencing partial calmodulin (CaM), actin (Act) and RNA polymerase II second largest subunit (RPB2) genes as previously described [8, 24] . Specific primers targeting the minichromosome maintenance factor gene (Mcm7) were developed based on previously published primers [8] : MCM7-709F_Fum ACTCGTGTCTCG GACGTCAAACC (forward) and MCM7-1348R_Fum GATTTGGCRACACCAGGATCACCCAT (reverse). For comparative analysis, these genes were also sequenced for AVSC members in the CBS-KNAW collection and for a new clinical isolate from the USA from a cat with SOA (see Table 1 ). Phylogenetic and molecular evolutionary analyses were conducted using Randomised Axelerated Maximum Likelihood (RAxML) and Bayesian methods [25, 26] .
Phenotypic species differentiation. The physiology and macro-and micromorphology of the two isolates demonstrated to be phylogenetically distinct from other AVSC species (CBS 142234 and CBS 142233) were studied. Isolates were grown at 25˚C on Czapek yeast agar (CYA) [19] , Czapek yeast agar with 5% NaCl (CYAS) [27] , yeast extract sucrose agar (YES) [19] , MEA, oatmeal agar (OAT), creatine sucrose agar (CREA) [19] , dichloran 18% glycerol agar (DG18) [28] for seven days. For temperature growth testing isolates were also grown on CYA at 30˚C, 37˚C, 45˚C and 50˚C for seven days.
Extrolite analysis. Extrolite extraction was performed on the two phylogenetically distinct isolates after growth on CYA and YES agar at 25˚C and 37˚C for 7 days. Three agar plugs were extracted according to the agar plug extraction method of Smedsgaard [29] . Extracts were analysed using UHPLC-DAD (Dionex Ultramate 3000 UHPLC) and compounds were identified against an internal database of UV spectra and literature [30] . Extrolite standards were available as reported by Nielsen et al. [30] . Antifungal susceptibility testing. Antifungal susceptibility testing was performed on all AVSC environmental isolates, and the clinical isolate, using Sensititre YeastOne YO8 microdilution trays (Trek Diagnostic Systems, Thermo Fisher Scientific, Scoresby, Australia) to assess the minimum inhibitory concentration (MIC) values of posaconazole (POS), itraconazole (ITZ), voriconazole (VCZ), fluconazole (FLU), ketoconazole (KCZ), amphotericin B (AMB), and minimum effective concentration (MEC) of caspofungin (CSP) as previously described [31] .
Mating type analysis. Mating type for all AVSC environmental isolates was determined by targeting the MAT1-1 and MAT1-2 genes [4] . Mating experiments were also performed on isolates with opposite mating types of the same species where available, or with other members of the AVSC where unavailable, on OAT and MEA in the dark at 30˚C. Ascospore viability tests were performed by rupturing ascomata, suspending ascospores in 0.05% Tween 80 and heating at 70˚C for 60 min. After heating, 100 μL of the ascospore suspension was plated on 2% MEA and incubated at 28˚C for 24 h [32] . To act as a negative control, the same treatment was also applied to the conidia of paired parental strains from the mating plate. Scanning electron microscopy was performed on all ascospores (Emitech 550K Sputter coater JEOL 6480LA). Nomenclature. The electronic version of this article in Portable Document Format (PDF) in a work with an ISSN or ISBN will represent a published work according to the International Code of Nomenclature for algae, fungi, and plants, and hence the new names contained in the electronic publication of a PLOS article are effectively published under that Code from the electronic edition alone, so there is no longer any need to provide printed copies.
In addition, new names contained in this work have been submitted to MycoBank from where they will be made available to the Global Names Index. The unique MycoBank number can be resolved and the associated information viewed through any standard web browser by appending the MycoBank number contained in this publication to the prefix http://www. mycobank.org/MB/. The online version of this work is archived and available from the following digital repositories: PubMed Central, LOCKSS.
Results
Sequence-based identification
Overall 104 ASF species were isolated from all sites including 61% (n = 64) A. fumigatus s. str., 9% (n = 9) AVSC (A. felis-clade and A. frankstonensis sp. nov.) and 30% (n = 31) other ASF species (see S2 Table, S1 Fig) (Genbank accession numbers: KY808753-KY808856 (ITS); KY808591-KY808694 (BenA)). Pathogenic ASF species (A. A. felis-clade (n = 7), A. fischeri (n = 6), A. thermomutatus (n = 1), A. lentulus (n = 2), A. laciniosus (n = 2), A. fumisynnematus (n = 4), A. hiratsukae (n = 1) comprised 25% of isolates overall. AVSC species were only isolated from Frankston soil where they were abundant and comprised 41% of isolates from that site.
Aspergillus isolates were only recovered from three of the nine sampled locations when no heat treatment was used. Isolated species included A. fumigatus s. str. (Kealba, n = 1), A. hiratsukae (Frankston, n = 1; Amaroo, n = 1). Aspergillus fumigatus s. str. was also isolated from recycled paper cat litter. No Aspergillus species were isolated from other cat litter types and dry food tested. The clinical isolate from the cat in the US ( (Figs 1 and 2 ). These two isolates had identical sequences and are described as a new species below, A. frankstonensis sp. nov.
The individual and combined phylogenies (BenA, CaM, RPB2, Act, Mcm7) show that the 9 isolates from Frankston soil are accommodated in the AVSC and ASF (Figs 1 and 2) . Two of these isolates (CBS 142233, CBS 142234) were most closely related to A. viridinutans s. str. in all trees, with bootstrap support (bs) >70% in four of the six trees generated (RPB2 71% bs; Act 95% bs; BenA 74% bs; combined 100% bs). This was also supported by Bayesian method posterior probability values (RPB2 0.99 pp; Act 1.00 pp; BenA 0.97 pp; combined 1.00 pp). Aspergillus arcoverdensis takes a basal position to those two species with high statistical support (bs 100%, 1.00 pp). These sequences of CBS 142234 and CBS 142233 are different from the other species in AVSC and ASF, with the genetic change seen in the distance of the horizontal branch. For both these isolates the percentage difference at ITS, BenA, CaM, RPB2, Act and Mcm7 were 99%, 96%, 98%, 99%, 98% and 98% respectively when compared with A. viridinutans s. str. (NRRL 4365). A BLAST analysis did not show a 100% similarity match on GenBank for either of these isolates, and the highest similarities were with the type strain for A. viridinutans s. str. The remaining seven Frankston soil isolates (DTO 341-F2, DTO 341-E6, DTO 341-E4, DTO 341-E5, DTO 341-F1, DTO 341-E9, DTO 341-E8) were also shown to be accommodated in the AVSC and ASF. The results of the analysis of the combined dataset (Fig 1) showed that these isolates were with high statistical support (99% bs, 1.00 pp) most closely related to the type of A. parafelis CBS 140762. The individual and combined phylogenies also showed that isolate CBS 458.75 is accommodated in the AVSC, most closely related to A. pseudoviridinutans isolates in five of the six trees generated (Act 70% bs, 0.96 pp; CaM 96% bs, 1.00 pp; Mcm7 89% bs 1.00 pp; RPB2 91% bs, 0.98 pp; combined 100% bs, 1.00 pp). Isolates DTO 131-E4, DTO 131-E5 and DTO 131-G1 formed a separate clade to other A. felis isolates in the Act (98% bs, 1.00 pp), Mcm7 (86% bs, <0.95 pp), RPB2 (<70% bs, 0.96 pp) and combined trees (89%, 1.00 pp). The BenA tree showed DTO 131-G1 and DTO 131-E5 were in the same clade (100% bs, 1.00 pp) and basal to the A. felis-clade, while DTO 131-E4 was more closely related to the type of A. felis (CBS 130245) (70% bs, 0.99 pp). In the CaM tree, DTO 131-E4 and DTO 131-G1 were in the same clade (100% bs, 1.00 pp) but their position in the A. felis-clade was unresolved, and DTO 131-E5 was positioned in a clade with moderate statistical support (73% bs, < 0.95 pp) related to the types for A. pseudofelis (CBS 140763) and A. felis (CBS 130245). Etymology. Named after Frankston, Australia, the collection location of the type strain. This town in Victoria, Australia was also the location where Aspergillus viridinutans s. str. was first isolated [16] .
Taxonomy
Morphological and physiological characterization
Diagnostic characteristics. Aspergillus frankstonensis belongs in Aspergillus subgenus Fumigati section Fumigati and is phenotypically similar to other members of the AVSC as it is generally slow to sporulate and thermophilic. The species is phylogenetically most closely Macromorphology: CYA 25˚C, 7 days: colony sulcate, radiating and concentric patterns; sporulation moderate; colony texture velvety to floccose; conidia yellow-green in centre of colony, dull green towards edge; non-sporulating edge 2 mm; mycelium white to yellow; soluble pigment present, yellow; exudate present as yellow droplets; margin regular; reverse yellow.
MEA 25˚C, 7 days: colony slightly raised, sulcate, radiating; sporulation poor; colony texture velvety to floccose; mycelium white to pale yellow; conidia pale to bright green; exudate present as clear to yellow droplets; reverse yellow to orange. YES 25˚C, 7 days: colony sulcate; sporulation moderate; mycelium white; conidia en masse pale-dull green; non-sporulating edge 3 mm; soluble pigments orange; exudate absent; reverse brown and yellow. DG18 25˚C, 7 days: colony sulcate; sporulation moderate, conidia dull green, mycelium white with pink tinge; soluble pigment present, pink to yellow; exudate absent, reverse yellow to brown. OA 
Secondary metabolite production
Both isolates produced viriditoxin, apolar indole-alkaloids and three new compounds given the temporary names of DOLD, RAIMO and CALBO, based on their unique UV spectra. The CALBO compounds had an absorption maximum at 343 nm quite similar to calbistrins. One of the isolates (CBS 142234) was also observed to produce two chrysogine precursors, a unique apolar indol alkaloid and an additional three new compounds given the temporary names of OKAM, USOC and COT based on their UV spectra. The other isolate (CBS 142233) produced aszonapyrone A & B, a chrysogine precursor, apolar indolalkaloids and an additional two compounds given the temporary name of HITO and BRUDA. Aspergillus frankstonensis shares viriditoxin production with A. viridinutans, and aszonapyrones with several Aspergillus section Fumigati species.
Antifungal susceptibilities
Antifungal susceptibility results are summarized in Table 2 for two A. frankstonensis isolates and seven A. felis-clade isolates (6 environmental, 1 clinical). There was no observed activity of ITZ against one environmental A. felis-clade isolate. Environmental sampling for pathogenic Aspergillus sp.
Mating type analysis
Both isolates of A. frankstonensis sp. nov. were MAT1-2. All pairings with MAT1-2 isolates of other AVSC species were negative (supplementary Table 2 ). Both mating types MAT1-1 (n = 5) and MAT1-2 (n = 2) were found amongst A. felis-clade environmental isolates. Positive intra-species and inter-species matings between opposite mating types ( Table 3) produced clusters of white to creamish cleistothecia along the barrage zone that contained lenticular ascospores with two prominent equatorial crests and an echinulate convex surface. Ascospores from three A. felis-clade intra-species and one inter-species pairing with A. felis were fertile and from one pairing with A. wyomingensis were infertile (Fig 4) . No growth was seen from parental strains.
Taxonomic notes
Aspergillus frankstonensis has some unique morphological characteristics that can be used to further distinguish it from its closest AVSC relatives (including A. viridinutans s. str., A. arcoverdensis and A. udagawae). Grossly, when grown on CYA at 25˚C in the dark for 7 days, A. frankstonensis has a smaller colony diameter than A. arcoverdensis and A. udagawae (A. frankstonensis 30-43 mm; A. arcoverdensis 56-58 mm; A. udagawae 82-85 mm), and a https://doi.org/10.1371/journal.pone.0181660.g004
Environmental sampling for pathogenic Aspergillus sp.
larger colony diameter than A. viridinutans (28-40 mm) [14, 33] . On MEA A. frankstonensis has pale to bright green conidia on white to pale yellow mycelium, whereas its closely related species range from yellowish white (A. arcoverdensis) to gray green (A. viridinutans) to dull green (A. udagawae) [33] . Microscopically, the conidial head of A. frankstonensis (60-130 × 4-5 μm) differs in size compared to A. arcoverdensis (82-110 × 22.5-30 μm), A. viridinutans (50 × 30 μm) and A. udagawae (95-145 × 20-50 μm) [33] . It differs from A. fumigatus by its inability to grow at 50˚C.
Discussion
Our findings suggest that human and animal exposure to pathogenic Aspergillus species in Australia is not uncommon since 25% of all ASF isolates were pathogenic species. As expected, the predominant Aspergillus species isolated was A. fumigatus s. str. and this species remains the most common cause of aspergillosis in humans and animals. However, the incidence of aspergillosis due to other species in ASF is increasing, reported between 3 to 5% of aspergillosis cases in human patients [34] [35] [36] [37] [38] .
In soil from residential environments we found the human and animal pathogens A. [4, 10] . Isolation of these known feline pathogens from soil in areas cats had access to supports that the source of feline infections is environmental. A. felis conidia have also been found in air [4] , making infection of cats possible via disruption of soil or wind dispersal, such as could occur through the natural feline behaviours of digging, sniffing and grooming. Given that infection often occurs in brachycephalic purebred cats of Persian lineage [4, 9] , an immunogenetic defect may predispose cats to disease [10, 39] .
Interestingly, we only isolated AVSC species from soil from Frankston, but not from residential environments, cat litter or cat food. A. viridinutans s. str., was discovered in Frankston in 1954 in rabbit dung and sandy soil [16] . This suggests a possible ecological niche for AVSC species at this site associated with faunae, flora and associated soils [40] , or local processes such as bush regeneration and back-burning which may remove competing microbiota [41, 42] . AVSC species have been found to be abundant in other specific regions, including a coal mining reclamation site in Wyoming, USA [14] .
The most abundant AVSC species isolated from Frankston were in the A-felis-clade, closely related to the type of A. parafelis, CBS 140762, which is a clinical isolate from the oropharyngeal exudate of a human [8] . Here, we also identified another closely related isolate, OHIGB6-A1, which was cultured from a cat with sino-orbital aspergillosis.
Our soil isolation technique was adapted from two previous studies [14, 18] . As A. felis is a heterothallic species producing heat resistant ascospores, we aimed to recover activated ascospores by heat treating soil. Soil processed without heat did not recover any members of the AVSC. Thus, the ascospores of these species are present in soil and heat activation appears to be an important surveillance technique for heterothallic AVSC species.
Following their polyphasic taxonomical analysis of 11 AVSC isolates, Sugui et al (2014) described three phylogenetically closely related but separate species within the A. felis-clade; the already described A. felis [4] and two new species, A. parafelis and A. pseudofelis. We investigated the phylogenetic relationships of 56 clinical and environmental AVSC isolates (Fig 1) . Our phylogenetic data, based on the single gene and a combined dataset of six genes demonstrated that A. felis and A. pseudofelis are the same species. The distinctiveness of A. parafelis is questionable due to the positioning of a clade of previously described A. felis isolates DTO 131 E4, DTO 131-E5 and DTO 131-G1 [4] . These isolates have in the combined dataset a basal position to the A. felis-clade, but the position of these isolates in the single gene phylogenies isn't congruent. This data indicates that A. parafelis is also conspecific with A. felis, when the gene concordance phylogenetic species recognition concept is applied. This is supported by mating experiments and isolates from different lineages are all able to mate [8] . We demonstrated fertile mating between A. felis (DTO 131-F4) and an A. felis-clade isolate (DTO 341-E6), which is closely related to the type strain for A. parafelis (CBS 140762).
Our phylogenetic data also showed that isolate CBS 458.75 is phylogenetically most closely related to A. pseudoviridinutans. Investigation into exometabolite production will further determine the relationship, however preliminary studies have shown CBS 458.75 is able to produce some of the same exometabolites that A. pseudoviridinutans strains (DTO 303-A1, NRRL 6106) produce, including antafumicins, clavatols, fumigatin, VERN and pseurotins.
Here we reported the discovery of a new AVSC species, A. frankstonensis, which is of unknown pathogenicity. However, the ability to sporulate at 37˚C indicate pathogenic potential [1] . Although MICs of most antifungals tested were generally low, one A. frankstonensis isolate had a high MIC of VCZ (4 ug/mL).
We performed AVSC inter-species mating experiments on A. frankstonensis sp. nov. as other AVSC members have been reported to mate with other species in the complex [8] . A. frankstonensis inter-species mating were negative, further confirming its status as a distinct species. Intraspecies mating tests could not be performed as we had only one mating type for A. frankstonensis. Heterothallism (sexual reproduction) allows genetic recombination and has the potential to increase fitness. This may be beneficial for adaptation to environmental conditions, and may also contribute to drug resistance [43] . Interestingly, the majority of the 19 known pathogenic fungi from the genus Aspergillus are also heterothallic, with the exception of some doubtful species, A. beijingensis, A. qizutongi and A. wanduanglii [44] . However, many heterothallic species of unknown pathogenicity also exist.
Recent studies have demonstrated that the small molecule extrolite (secondary metabolite), profiles of ASF species can determine the relatedness and identification of a species [45] , and may also predict the potential pathogenicity of a new species where only environmental isolates have been discovered [1] . Extrolite production by AVSC environmental isolates in this study shared similarities with other members in the complex. All isolates were shown to produce viriditoxin, which is produced by all other members of the AVSC and one other ASF species [1] , therefore its link to pathogenicity is unknown. The only other ASF species reported to produce viriditoxin is A. denticulatus [46] . There were some secondary metabolite differences between the two A. frankstonensis sp. nov. isolates from Frankston soil. One isolate produced aszonapyrones and chrysogine precursors which may be associated with pathogenicity [47, 48] . Aszonapyrones have antibacterial properties [47] ; and chrysogine is an alkaloid [48] . There was a notable difference in the degree of sporulation between the two isolates with one demonstrating poor sporulation. This may account for the differences in extrolite profiles. However, phylogenetically they are the same species with no nucleotide differences between them, based on a number of targeted genes. Novel extrolites were also produced by these isolates, some of which were shared. These unique extrolites may be produced for fungal competitiveness in the primary habitat of this fungal species. Further analysis of the novel compounds and secondary metabolite profiling of other members of the AVSC will be undertaken by the authors for further comparison between environmental and pathogenic strains.
Conclusions
The risk of exposure to pathogenic species in ASF in Australia appears to be high. The risk of direct environmental exposure to the AVSC in areas where humans and cats co-habitate in Australia, however appears to be low. There was no evidence of an environmental reservoir of these organisms in the homes of any cats diagnosed with aspergillosis. Detection of AVSC organisms from only one location suggests a niche for these species that favours specific environmental conditions. A. frankstonensis sp. nov is an interesting new species in ASF that is closely related to known human and animal pathogens and possesses some virulent characteristics including growth at 37˚C and a high MIC of voriconazole. It also produces unique secondary metabolites that require further investigation. 
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